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Key messages

Securing a future worth living requires a social-ecological transformation — a fundamental
change in relationships with nature, of which we are a part, but also in relationships between
humans. Such a change requires a different understanding of what constitutes a successful
life and a desirable future.

The BfN supports and provides concepts for a social-ecological transformation - or transform-
ative change - that envisages a fundamental rethinking in the areas of economy, society, pol-
itics, and technology; it also envisages a change in individual lifestyles within planetary bound-
aries in order to counteract the loss of biological diversity and its effects on humanity.

Important transformation areas in nature conservation are a change in consciousness and val-
ues, international cooperation, digitalization, biodiversity and climate change, conservation
and restoration of ecosystems, food systems, production and consumption, urban transfor-
mation, and green infrastructure. On the one hand, nature conservation can make a specific
contribution to the implementation of transformative change; on the other hand, fundamen-
tal changes are required in these areas in order to maintain planetary boundaries and thus to
also preserve biological diversity.

The overarching goal of social-ecological transformation includes three dimensions for the
work of the BfN:

e Transformation OF nature conservation: Nature conservation must reflect its contribution
to transformative change and, thereby, continually question the self-image of nature con-
servation actors when implementing measures. Concepts must be developed that make
the best possible use of synergy potential and manage conflicts of interest through accepta-
ble and sustainable compromises without one-sided prioritization.

e Transformation THROUGH nature conservation: Transformative change without nature
conservation is unthinkable. With its variety of measures, nature conservation is an intrin-
sic part of development within the planetary boundaries; it also provides important impe-
tus for the successful implementation of such a transformation in fields of action beyond
(classic) nature conservation.

e Transformation FOR nature conservation: Nature conservation must be at the centre of
all transformation efforts as one of the priority goals and not as a sideshow. This requires
cross-departmental approaches to solutions in the sense of policy integration, in which the
drivers of biodiversity loss are directly addressed. At the same time, a change in social val-
ues and actual action towards a more nature-friendly way of life must be consistently pro-
moted. Nature conservation can help shape such social transformation.

The development of the new National Biodiversity Strategy (NBS) 2030 and its action plans is
a key opportunity to drive profound, transformative change to achieve the long-term goals
and vision of the new Kunming-Montreal Global Biodiversity Framework (GBF).

A social-ecological transformation can only succeed with “less” land, energy and material con-
sumption, to preserve human livelihoods and our natural life support system. Nature conser-
vation can promote convincing narratives and convey nature-friendly visions of the future.

Only through an inter-departmental, cross-sector, whole-of-society, and integrated approach
can transformation pathways be developed within planetary boundaries.
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1 Introduction

The massive decline in biological diversity and rapidly advancing climate change are among
the greatest challenges of our time. Both crises are man-made and halting these trends has
not been successful in recent decades. It is undisputed that simply pursuing “business as
usual” is not possible without destroying our natural life support system. Securing a future
worth living requires a social-ecological transformation, or transformative change — a funda-
mental change in relationships with nature, of which we are a part, but also in relationships
between humans.

Such a fundamental change in our social relationship with nature must encompass changes
towards sustainability in a wide range of political, economic and social areas. Political deci-
sions and the way we produce and consume must fundamentally be re-evaluated based on
their impact on nature and aligned with planetary boundaries. It will be pivotal to develop a
positive vision of a good life within planetary boundaries, in order to initiate and support trans-
formative change towards a more sustainable society. In addition, social structures that, for
example, deepen grave inequalities need to be better understood in terms of their impact on
the crises mentioned and must be actively reshaped. Such far-reaching changes require strong
political will that goes beyond individual departments, openness to fundamentally new ap-
proaches, and a high level of ambition right from the start.

Against this background, the Intergovernmental Platform on Biodiversity and Ecosystem Ser-
vices (IPBES) calls for “a fundamental, system-wide reorganization across technological, eco-
nomic and social factors, including paradigms, goals and values” to halt biodiversity loss (IPBES
2019). Numerous publications and political strategies underline the urgency of transformative
change to maintain planetary boundaries and, thus, to also preserve biological diversity as the
basis of life for all of us. These include the report of the German Advisory Council on Global
Change (WBGU 2011), United Nations Agenda 2030 (UN 2015), the Special Report of the In-
tergovernmental Panel on Climate Change (IPCC) (IPCC 2019), the EU Biodiversity Strategy for
2030, and the “Theory of Change” of the Kunming-Montreal Global Biodiversity Framework
(GBF). Consequently, transformative approaches should also be strengthened in the new edi-
tion of the National Biodiversity Strategy (NBS 2030).

The Federal Agency for Nature Conservation (BfN), as the national nature conservation au-
thority, expressly supports the call for such a comprehensive transformative change and, in
particular, emphasizes the high urgency for its implementation (see Bundesregierung 2021).
This BfN paper presents perspectives on how changes in nature conservation can promote a
social-ecological transformation and what role the implementation of the new NBS plays in
this. In addition, it showcases examples where nature conservation provides important guid-
ance and impetus for successful transformative change. The final conclusion summarizes key
demands for political and social change.
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2 Nature conservation and transformative change

Nature conservation is a collective term for very different measures that contribute to the
preservation, restoration, or sustainable use of nature or biological diversity. This is worth
protecting for its own sake; yet biodiversity also forms the basis of human life, health, and
social and economic activity (IPBES 2019, Dasgupta 2021). For this reason, nature conserva-
tion is a whole-of-society task that affects us all. The diverse perspectives and interests of
society, in turn, shape the design and acceptance of nature conservation. Nature conservation
is, therefore, a cultural and science-based social agreement.

The relationship between conservation and transformative change is complex. On the one
hand, nature conservation itself, with its variety of measures, makes an essential contribution
to the realization of social-ecological transformation. On the other hand, nature conservation
depends on fundamental changes, especially in sectors beyond the environmental depart-
ment, in order to effectively address the causes of biodiversity loss and climate change asso-
ciated with our unsustainable lifestyles and economies. Compliance with planetary bounda-
ries and the preservation of our natural life support system must be recognized as a central
goal across departments.

In order to specify the relationship between nature conservation and transformative change,
three dimensions can be distinguished.

Transformative change OF nature conservation

Nature conservation activities and nature conservation policy must be critically reviewed; to
qguestion what implications the call for transformative change has on how nature conservation
understands itself and how it needs to adapt in order to promote such a transformation.

Previous concepts and approaches, as well as structures and processes in nature conservation
must be examined to determine what their contribution to a transformative change is and
how this can be further expanded, but also what obstacles exist and how they can be reduced.
This requires an expansion of the understanding of nature conservation beyond ecological
contexts (Berger and Schell 2022). Endeavours for one-sided transformative change which, for
example, are intended solely to mitigate climate change and do not take into account effects
on nature, are neither sustainable nor effective.

Fundamentally, aspects of systemic thinking, transdisciplinarity, synergies and alliances, and
participation and distributive justice must be examined (see Box 1).

Transformative change THROUGH nature conservation

On the basis of its objectives, nature conservation itself contributes directly to transformative
change. Through its implementation, nature conservation not only provides important impe-
tus for the necessary systemic changes with regard to the underlying causes of biodiversity
loss; it is also intrinsically linked with and prompts interactions with social and economic is-
sues, for example those relevant and required for the climate debate. Likewise, the concept
of nature-based solutions for climate and biodiversity shows how addressing nature conser-
vation and climate change together offers significant added value in the fight against both
crises. To this end, in addition to “classic” implementation tools from nature conservation
practice, a broad portfolio of approaches is researched, tested, and implemented through the
Federal Action Plan on Nature-based Solutions for Climate and Biodiversity (Aktionsprogramm
Naturlicher Klimaschutz — ANK). There are numerous examples of this in the following chapter.
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To date, these contributions of nature conservation have not received enough attention in the
context of transformative change.

Transformative change FOR nature conservation

However, nature conservation and its contribution to transformative change not only requires
linking common goals and negotiating compromises in contexts where political objectives and
regulatory frameworks differ. It also needs concrete individual behavioural changes as well as
limitations regarding current consumption and production practices. To this end, a change in
social awareness must be promoted and, in line with transformative learning, capacities need
to be strengthened regarding action skills and the ability to shape the future. In order to
achieve the goals of biodiversity conservation, restoration and sustainable use, a transforma-
tive change is required, especially in the drivers that are causing the ongoing loss of biodiver-
sity. This requires cross-departmental thinking and action.

Box 1: Methodological aspects of implementing transformative change

Systemic thinking has long been established in nature conservation in the form of the eco-
system concept. In addition, the analysis of the interactions between complex social, eco-
nomic, and ecological systems makes their mutual interdependence clear (see Berger
2019).

A transdisciplinary approach, namely the combination of practical knowledge with inter-
disciplinary scientific findings, enables realistic and acceptance-building technical control
of the diverse small steps necessary to bring about fundamental changes.

The nature conservation measures derived from this should be designed in such a way
that, if possible, they strive for additional benefits beyond ecological contexts in the sense
of synergies and alliances with other policy areas, especially in the area of climate change
mitigation and adaptation, but also in economic or social policy.

At the same time, transformative change must not become socially explosive by placing a
specific burden on already disadvantaged groups. Against this background, tendencies of
populist or even anti-constitutional resistance must be monitored particularly carefully
and averted. In order to counter such developments, it is essential to involve the relevant
actors affected in change processes at an early stage and to take into account considera-
tions of fairness (see WBGU 2020; Wittmer et al. 2021).
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3 Transformation areas from a nature conservation perspective

In order to successfully implement transformative change, nature conservation must be con-
sistently integrated into all areas of society. In the following, transformation areas from a na-
ture conservation perspective are presented that should serve such an integration (see Witt-
mer et al. 2021, Wolff et al. 2018). This includes showcasing BfN activities that provide specific
contributions to shaping a social-ecological transformation, as well as pointing out require-
ments for necessary changes.

3.1 Changes in societal awareness and values

The massive endangerment of species and habitats (e.g. through changes in land or sea use,
overuse or pollution) is the result of the way we produce and consume. Based on a so-called
“colonial lifestyle,”! prosperity is defined primarily via economic growth. A social-ecological
transformation requires an understanding of what constitutes a successful life and a desirable
future, also taking into account the needs of future generations as well as the promotion of
specific behavioural change.

At the same time, it is important to better understand and reduce the social reasons behind
the increasing destruction of nature (see WBGU 2020). To this end, the BfN carries out (among
other things) horizon scanning of socio-political discourses in order to identify and evaluate
developments relevant to nature conservation at an early stage. As a social agreement and a
whole-of-society task, nature conservation is based on collective negotiation processes. It is
important to promote individual awareness and knowledge about the consequences of one's
own behaviour, as well as to further strengthen nature conservation arguments in social dis-
cussions through communication that is appropriate to the target group. The basis for this is
provided by representative population surveys as part of the Nature Awareness Studies,
which, every two years since 2009, have been examining changes in nature awareness, values,
attitudes and willingness to act (e.g., BMUV & BfN 2023).

With a view to the need for transformative change, the current Nature Awareness Study by
the BMUV and BfN (2023) shows a clear willingness to contribute to such a social-ecological
transformation. Specifically, 86 per cent of those surveyed are of the opinion (with varying
levels of emphasis) that comprehensive change is necessary to stop the global nature, envi-
ronmental, and climate crisis; many also express a personal willingness to actively support this
change through a sustainable and nature-friendly lifestyle (BfN & BMUV 2023). This willing-
ness extends across all sections of the population and shows that society supports a commit-
ment to more action on nature conservation and climate change mitigation.

However, the expressed willingness for lifestyle change does not equate to an actual change
in behaviour. Deviations between beliefs and lifestyle — the so-called intention-behaviour gap
—are particularly evident in socially and economically better-off groups. Reducing the discrep-
ancy between intention and behaviour is also an important task for nature conservation in the
sense of transformative change. With this objective, the BfN is pursuing a scientific evaluation
and greater application of behaviour-oriented approaches in nature conservation. In this re-
gard, cooperation and activities in the context of education for sustainable development (ESD)

1 “Colonial” because it is guided by the illusion of unlimited resources, land availability, labour, and waste sinks
(Brand and Wissen 2018).
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will be continued and further expanded, as also desired in the United Nations Agenda 2030
(UN 2015). The behaviour-oriented activities aim to translate consciousness into real action
and — in contrast to simply imparting factual knowledge — better understanding of the con-
nections between an individual’s actions and effects on nature / the world, imparting "how-
to-knowledge” and promoting an ability to shape the future in order to enable transformative
learning. The BfN has already pursued a strengthening of this behaviour-oriented approach
with the newly created NBS social indicator “Awareness of biological diversity” (Bamberg et
al. 2023). The BfN also promotes the further expansion of environmental psychology and be-
haviour-oriented expertise to promote social transformative change as part of the “Summer
School Environmental Psychology” that takes place on the Isle of Vilm every two years (Reese
et al., 2023).

Figure 1: Nature experiences for all people as an important prerequisite for appreciation and an ap-
propriate interaction with nature (Photo: B. Schuster)

Socially disadvantaged people are often detached from nature as an opportunity for experi-
ence, although research by the BfN shows that the need for contact with nature is also wide-
spread in these population groups (Frohn et al. 2020). In the future, these milieus should be
better targeted with low-threshold offers, for example in the form of leisure activities or ex-
perience-based educational activities. Consideration of social issues in nature conservation is
an important prerequisite for social acceptance of nature conservation measures (Berger
2021, Frohn and Wichert 2018). By promoting specific nature experiences for everyone, the
scientifically proven added values of nature for health, well-being, and happiness can be
achieved in practice (see, i.a., SchloBberger 2015, Gebhard and Kistemann 2016).
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Fundamentally, it is important to succeed in promoting convincing narratives in order to
jointly develop and convey emotionally appealing, nature-friendly visions of the future that
invite participation and do not act as a deterrent.

3.2 International cooperation

International collaboration is crucial for transformative change. Nature knows no political
boundaries, and the causes of global biodiversity loss, climate change, and other global crises
can usually only be understood and dealt with in an international context.

Therefore, international environmental agreements and programmes, as well as EU environ-
mental law, play an important role in setting ambitious common goals, specifying mechanisms
for (national) implementation, and creating a binding framework for international coopera-
tion. The new Global Biodiversity Framework of the Convention on Biological Diversity, for
example, includes 23 targets, many of which directly address the drivers of biodiversity loss,
and is therefore guiding the way for a global social-ecological transformation. In the EU, the
EU biodiversity strategy for 2030 also sets goals for transformative change.

2022 UN BIODIVERSITY CONFERENCE

COP15-CP/MOP10-NP/MOP4
Ecological Civilization-Building @ Shared Future for Al Life on Earth
KUNMING ~ MONTREAL

;

Figure 2: Adoption of the Kunming-Montreal Global Biodiversity Framework.
(Source: United Nations Convention on Biological Diversity)

Cooperation between individual countries and within European and global networks is also
crucial at the specialist level in order to bring together data and expertise, network actors,
exchange experience, and jointly develop and advance transformative solutions. To this end,
with its scientific reports the IPBES offers a global knowledge base on the causes of biodiver-
sity loss and connections to other global challenges. In addition, IPBES and the Convention on
Biological Diversity have provided important impetus for a transformative change in nature
conservation. These include, for example, the greater focus of nature conservation goals and
efforts on the diverse values of nature and its services for society, as well as the emphasis on
a whole-of-society and whole-of-government approach. Furthermore, questions of distribu-
tive justice, the recognition of rights for indigenous peoples and local communities, as well as
inclusion (participation) are emphasized in the context of sustainable biodiversity protection.
An IPBES report on transformative change is currently being prepared.
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A focus of the BfN's international work is the transdisciplinary exchange of knowledge and
experience, as well as the development of capacities together with partners from various
countries. Through research and development projects, as well as international conferences
and training courses at the BfN's International Nature Conservation Academy Isle of Vilm,
which deal with globally important topics such as synergies for nature and climate change, the
BfN contributes to the further development of global discourses and solutions and contributes
to strengthening capacities for transformative change. In partner countries, the BfN works on
numerous projects with governmental and non-governmental actors at various levels in order
to jointly make transformative contributions to the implementation of international nature
conservation goals.

The BfN will continue to promote social-ecological transformation as an international task in
the future. There is still a lot of work to be done in the assessment, communication, and sys-
tematic consideration of global interconnections and global biodiversity impacts in relevant
decision-making processes, in the ambitious design and implementation of international na-
ture and environmental protection agreements, as well as in the promotion of international
exchange of knowledge and experience, capacity building, and cross-border cooperation.

3.3 Digitalization

Transformative change cannot be viewed without the topic of digitalization. The term digital-
ization does not mean purely technical aspects, but rather comprehensive socio-technical as-
pects. The numerous developments and enhancements of digital methods, applications, and
processes over recent decades have fundamentally changed how we live, work, and do busi-
ness. At the same time, social values and economic circumstances determine the direction of
digitalization. Digitalization acts as an accelerator for social change via its ability to quickly
open up new fields of application, accelerate processes, and increase efficiency. For this rea-
son, people often talk about “digital change” or “digital transformation,” which in itself is con-
sidered a megatrend (WBGU 2019).

The connections between digitalization and ecological sustainability have been increasingly
discussed in recent years (e.g., see Gopel et al. 2019, Jankowski et al. 2023). The relationships
are considered so close that they are sometimes referred to as twin transitions. At the political
level, among other things, the Digital Policy Agenda for the Environment was published in
2020, as well as the conclusions of the European Council on digitalization for the benefit of
the environment.

In order for a digital transformation to contribute to the social-ecological change of society,
the ecological footprint of digitalization itself must first be reduced (keywords: green IT, digital
sufficiency). Furthermore, it is crucial to proactively evaluate, design and — if sensible — use
technologies more widely for areas of common good, such as nature conservation work. Dig-
italization is a relevant interdisciplinary topic for all specialist areas of nature conservation: for
example, optical and acoustic sensors record important data relevant to nature conservation;
machine learning methods can be used, among other things, for status and trend analyzes of
species and ecosystems as well as their influencing factors, and networked data infrastruc-
tures and practically-oriented specialist software make it easier to implement official enforce-
ment tasks. In addition, recording apps and nature observation portals are becoming increas-
ingly important for professional organisations and citizen science, while apps, social media,
virtual and augmented reality, among others, can contribute to educational and public

10
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relations work. In order to actually take advantage of all these opportunities of digitalization,
resources and capacities are necessary, as well as interdisciplinary and flexible forms of col-
laboration (Davis, Mrogenda, Schneider 2023).

Figure 3: Does sustainable digitalization exist? (Photo: corlaffra/stock.adobe.com)

However, digital developments must not lead to an intensification of unsustainable economic
practices and unsustainable patterns of consumption and perception. On the contrary, digi-
talization should be designed in such a way that the direct and indirect negative effects of all
economic and social sectors on biological diversity are prevented or significantly mitigated.
Without digitalization that consistently takes into account nature conservation concerns and
planetary boundaries, achieving global or national nature conservation goals is unthinkable.
At the same time, a social-ecological transformation of society is the basis for sustainable dig-
italization. To support this, those working in nature conservation should become more in-
volved in overarching digitalization discourses and actively shape digital change. Research
should also examine in more detail the often indirect connections between digitalization and
nature conservation in order to identify possible risks and make evidence-based recommen-
dations for action in the interests of nature conservation.

The BfN is paying increasing attention to this field of action. Nationwide nature conservation-
related data and knowledge are being collected and networked in order to ensure the neces-
sary knowledge base on the subject of nature to enable transformative change. Diverse envi-
ronmental information systems enable the state of biological diversity in Germany to be rec-
orded, assist the performance of legal enforcement tasks, and improve the public availability

11
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of environmental information (Schneider et al. 2021). In addition, the BfN promotes applied
research and creates exchange formats to increase knowledge and collaboration on topics
related to digitalization and nature conservation (Davis, Mrogenda, Schneider 2023).

The trend of digitalization must and can also be actively shaped by the nature conservation
community towards a social-ecological transformation. On the one hand, more resources
should be invested in digital projects that strengthen sustainable, public-interest-oriented
economic and consumption practices and avoid negative impacts on nature, the environment,
and society. On the other hand, the nature conservation community should promote needs-
oriented digital developments through cooperation that supports effectively and long term
practical nature conservation work. Despite their great potential, digital methods and tools
can only ever contribute to a solution — unrealistic expectations or false hopes for “saving
technologies” must under no circumstances delay action in the interest of nature conserva-
tion on the part of politicians and business. This also applies to other, converging technological
developments, such as synthetic biology (BfN 2022d).

3.4 Addressing biodiversity and climate change together

In 2021, the Intergovernmental Panel on Climate Change (IPCC) and the Intergovernmental
Panel on Biodiversity (IPBES) published a joint report for the first time in their history (Portner
et al. 2021), which convincingly conveys that advancing climate change and the ongoing de-
cline in biological diversity are inseparably connected. The consequences of these two crises
are already being felt in Germany. Protection of biological diversity, climate change mitigation
as well as adaptation to climate change, must therefore be considered together and addressed
through common, sustainable solutions.

With the change to the Federal Climate Change Act, the target of German greenhouse gas
neutrality was brought forward to 2045. One component with which this goal is to be achieved
is the massive expansion of renewable energies (RE). To ensure that this does not come at the
expense of biological diversity, the effects on species and habitats must be taken into account
at an early stage in individual cases when determining the expansion paths and the choice of
location. Protective measures at energy facilities and other measures as part of the National
Species Aid Programme (Nationales Artenhilfsprogramm - nAHP) are intended to support af-
fected species. Whether these measures are sufficient is questionable given the expansion
goals of the Renewable Energy Sources Act. One-sided prioritization of climate change mitiga-
tion that does not take nature conservation concerns into account should be rejected. This is
because unilateral prioritization of one of the two “twin crises” does not lead to a sustainable
solution in the long term in the sense of planetary boundaries. Instead, it promotes an unbal-
anced transformative change that only takes one-sided concerns into account.

In addition to the expansion of RE and other technical climate measures, nature-based solu-
tions also play an important role in mitigating and adapting to climate change. Nature-based
solutions for mitigation of climate change form a bridge between nature conservation and
climate change mitigation by strengthening the natural function of intact ecosystems to store
greenhouse gases in the long term.

12
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Figure 4: Semi-natural river landscapes, like here on the Elbe, are habitats for many animal and plant
species. They also act as greenhouse gas sinks and improve flood protection.
(Photo: B. Neukirchen)

For example, a drained peatland releases large amounts of greenhouse gases that have been
bound by peat-forming plants over thousands of years. A wet, more natural peatland, on the
other hand, is a carbon store and at the same time a habitat for animals and plants typical of
this ecosystem (Rosinski et al. 2021). By upgrading entire habitats, measures implementing
nature-based solutions for climate and biodiversity can also increase the resilience and adapt-
ability of people and nature to further climate changes. Natural measures to retain water in
the landscape can counteract the increasing risk of floods, flash floods, and droughts and, at
the same time, strengthen biological diversity, reduce harmful substances entering water bod-
ies, and contribute to people's recreation.

Nature-based solutions for climate and biodiversity can only be effective on a large scale if
local actors can be won over to implement appropriate measures. Intensive participation pro-
cesses, such as the adoption of the Federal Action Plan on Nature-based Solutions for Climate
and Biodiversity (see Box 2), are therefore important for any implementation concepts. For-
ests, floodplains, peatlands, soils, seas, and water bodies can be hotspots of biological diver-
sity if nature is given sufficient space; at the same time, they can make indispensable contri-
butions to climate change mitigation and prevention of the consequences of climate change.

Box 2: Federal Action Plan on Nature-based Solutions for Climate and Biodiversity

What is the aim of the Federal Action Plan on Nature-based Solutions for Climate and Bio-
diversity (Aktionsprogramm Natiirlicher Klimaschutz — ANK)? The Federal Government's
ANK creates and strengthens natural greenhouse gas sinks and is therefore an important
milestone on the path to the target of Germany being greenhouse gas neutral by 2045. To
this end, the general condition of nature in Germany should be significantly improved, with
ecosystems on land and in the sea becoming more natural, more structurally diverse, and
more resilient. More sustainable agriculture and forestry should also leave more room for a
more diverse flora and fauna on cultivated areas. Simultaneously, the ANK should also con-
tribute to precautions against the effects of climate change. For example, a more natural
water balance protects against droughts and floods, which are becoming more likely and
more intense as a result of climate change (BfN 2022a).

What measures does the ANK include? At the core of the ANK are the financing of restora-
tion measures as well as financial incentives for conversion to nature-friendly and climate-
friendly forms of management. The ANK includes all the necessary steps to protect and
strengthen ecosystems. These range from recording the condition of ecosystems and
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researching the causes of their degradation, developing suitable countermeasures, and
building the skills necessary for the permanent implementation of measures and monitor-
ing of their success.

What does the ANK mean for nature conservation? The ANK strengthens the role of na-
ture conservation by providing common solutions for the twin crises of biodiversity loss and
climate change. Among other things, peatlands should be rewetted, forests protected,
floodplains and salt marshes restored, soil functions sustained, and urban nature strength-
ened. Up to four billion Euros from the climate and transformation fund are available for
this purpose until the end of 2026. In order for nature-based solutions for climate and bio-
diversity to have a long-term effect and for the ANK to contribute to sustainable develop-
ment in society, important steps must now be taken to develop tailor-made financing in-
struments and maximize the use of synergies with other national and international pro-
grammes and goals for climate change mitigation, climate change adaptation, and biodiver-
sity conservation.

3.5 Conservation and restoration of intact and diverse ecosystems

All over the world, habitats on land and in the sea are being destroyed, the naturally predom-
inant diversity of forest landscapes has largely disappeared or been converted, and open land-
scapes are heavily affected by intensive use. Up to one million plant and animal species are
threatened with extinction (IPBES 2019). In Germany, almost two thirds of all habitat types
are endangered or are threatened with complete extinction (Finck et al. 2017) and almost one
third of native wild plants are on the Red List of Endangered Species (BfN 2018). Animals such
as European hamster, arctic tern, and harbour porpoise are in danger of disappearing com-
pletely. Formerly established species such as European mink and common skate have already
disappeared. This can have cascading effects on ecosystem functions and lead to abrupt and
sometimes irreversible changes (Scherber et al. 2010).

The conservation and restoration of damaged ecosystems and the repopulation of endan-
gered species are central goals of nature conservation. According to the international stand-
ards set by the Society for Ecological Restoration (SER), restoration can include a wide range
of activities that society can undertake to remedy damage to the environment. Via the UN
Decade for Ecosystem Restoration 2021-2030, the United Nations is calling for increased ef-
forts to restore vital ecosystems. Together with the Federal Environment Ministry (BMUV),
the BfN honours innovative projects as part of a project competition for the UN Decade and
makes these best practice examples known to the public. This strengthens social awareness
and stimulates further activities to restore ecosystems.

By approving the Kunming-Montreal Global Biodiversity Framework (GBF), Germany has com-
mitted to comprehensive goals for securing biological diversity, including the conservation
and restoration of ecosystems. Among other things, it was agreed that 30 per cent of damaged
ecosystems on land and in the sea should be restored by 2030. The planned adoption of the
ambitious EU Nature Restoration Law represents an important milestone in giving a reliable
legal framework to the efforts made so far. The current draft of the new EU Nature Restoration
Law stipulates, among other things, that restoration measures should cover at least 20 per
cent of the land and sea area in the EU by 2030. Germany will develop a comprehensive na-
tional recovery plan for this purpose in the next few years.
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Figure 5: The brown hare is an endangered species in Germany because it depends on structurally rich
cultural landscapes (Photo: CC BY-SA 3.0).

In our cultural landscape, which is largely characterized by human use, integrative approaches
are crucial so that reaching sustainability in agriculture and forestry, fishing, energy, and raw
material production becomes a common goal and transformative change can be imple-
mented. In order to achieve the common goal of restoring our ecosystems, the responsibilities
of various social groups must be consolidated and new ways of working together must be
found.

A systemic approach is essential in which ecosystem processes, habitats, and species are con-
sidered together?. Using a systemic approach, the BfN promotes numerous restoration pro-
jects to conserve and restore habitats. For example, in the Bienwald large-scale nature con-
servation project in the Southern Palatinate, the unique nature of the Southern Palatinate and
the last stream meadow forests in southern Germany were secured in the long term. In addi-
tion, enhancing the region's ecosystems also increased water retention in the landscape,
thereby achieving better adaptation to climate change (BfN 2022c). The success of such pro-
jects also depends on the participation and support of society. Nature conservation can play
the role of facilitator here by revealing synergies of ecosystem restoration with the conserva-
tion of ecosystem functions. The restoration of intact ecosystems and the conservation of
ecosystem services such as natural climate regulation, protection against floods and soil ero-
sion, or the provision of vital goods such as food, drinking water, fuel, and building materials
also ensure our own survival.

2 The BfN rejects, for example, the synthetic biology approach of genetically modifying wild organisms to main-
tain or restore biodiversity, also for the reason that it does not sufficiently take into account the importance of
ecosystem processes.

The complexity of ecosystem processes contributes to the fact that effects of genetic engineering interventions
on wild organisms are difficult to estimate and the assumption of a possible benefit for nature conservation is
speculative (BfN 2022d).
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3.6 Promoting sustainable food systems

Over the last 70 years, the intensive use of natural resources for food production has led to a
dramatic loss of animal and plant species and their habitats in Germany, Europe, and world-
wide (Leopoldina 2020). Related inputs of nutrients, pesticides, and other (harmful) sub-
stances endanger the quality of air, soil, inland and marine waters, and even groundwater
(HeiRenhuber et al. 2015). This also puts food production itself at risk. Clear examples of this
are excessively high catch quantities in combination with the climate change-related increase
in average water temperature and, as a result, the collapse of stocks of important commercial
fish species such as cod and herring in the Baltic Sea (ICES 20224, b, c) or the loss of pollinating
insects and the resulting threat of crop failures for important food crops (Reilly et al. 2020).

The so-called Western pattern diet is characterised, among other things, by an excess of calo-
ries per capita and a high proportion of animal products, which may be one of the reasons for
the frequency of some so-called “diseases of civilization” (Cordain et al. 2005). According to
the German Advisory Council on Global Change (WBGU, 2020), transformation of the global
food system and global eating habits is required: “In particular, the animal product-heavy di-
etary styles of industrialized countries [...] increase land-related problems for climate change
mitigation and biodiversity protection and make sustainable food security within planetary
boundaries more difficult.” In contrast, there are almost a billion people worldwide who suffer
from hunger because they have no or insecure access to food (FAO 2022).

Future food systems must use resources sustainably and protect natural communities and
ecosystems. Food must not be wasted and the calories produced must be used as efficiently
as possible. Every year around 11 million tons of food waste in Germany is thrown away that
need not have been produced at the expense of the environment and biological diversity. It is
therefore natural that both the GBF (CBD 2022) and the NBS 2030 include targets for reducing
food waste.

Figure 6: Even many of the animal and plant species that are adapted to farming practices can no
longer find a suitable habitat in such featureless agricultural landscapes.
(Photo: Mike Mareen/stock.adobe.com)
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These goals are already anchored in various international, European and German strategies,
such as the Convention on Biological Diversity (CBD) (CBD, 2022), the EU “From farm to table”
strategy, the EU Biodiversity Strategy (EU Commission, 2020a), the Water Framework Di-
rective (Dir. 2000/60/EC), the National Biodiversity Strategy (Bundesregierung, 2007), the
Common Fisheries Policy ((EU) No. 1380/2013), and the Marine Strategy Framework Directive
(MSRL 2008/56/EC). However, they must be further expanded and rigorously implemented by
all relevant sectors and levels of action (political decision-makers, producers, processors, re-
tailers, and consumers). The 2021 Nature Awareness Study (BMUV & BfN 2023) provides an
indication of behavioural willingness in the area of nutrition, in which 69% of those surveyed
stated that they would be willing to reduce their meat consumption.

In agriculture, more sustainable cultivation methods must be developed and promoted which
are adapted to local conditions and sustainable water management, such as reduced tillage
and expanded crop rotations based on adapted varieties. Agricultural landscapes must be en-
hanced and networked through a variety of natural and semi-natural habitats such as hedges
and field edges. This diversity also makes agricultural cultivation systems more resilient to
pests, diseases, and climate extremes. Animal husbandry, with the currently predominantly
intensive farming systems, must be transformed and the number of animals must be adapted
to the available area. Imported animal feed should be avoided. In Germany, the “Livestock
Competence Network” (2020) and the “Commission on the Future of Agriculture” (2021) have
developed two recommendations for social-ecological transformation paths in the agriculture
sector in participatory processes. However, so far there has been a lack of consistent imple-
mentation of the proposals.

In fisheries, ecosystem-friendly fishing methods must be established that avoid bycatch of
protected species and establish low-CO; fishing fleets. Fish stocks must be used sustainably
within safe biological limits, taking into account rising water temperatures as a result of cli-
mate change and associated falling productivity (Scotti et al. 2022).

An example of a transformation in the food system are forms of organic farming, especially
those that rely on regional cycles. By largely eliminating the use of chemical-synthetic pesti-
cides and mineral fertilizers, the impact on the environment is significantly reduced. Never-
theless, organic farming can also very intensively affect nature and landscapes. This can be
mitigated by nature conservation measures adapted to the farm context. The concept of or-
ganic farming has led to the creation of an entire food system led by producers, retailers, and
consumers. It therefore represents not just an individual measure, but a real, transformative
system change.

3.7 Responsible production and sustainable consumption

Beyond food production, unsustainable production systems and consumption patterns are in-
direct drivers of global biodiversity loss. They represent underlying causes for the direct driv-
ers, such as land use changes (e.g. deforestation of tropical forests for new cultivation or ex-
traction areas), climate change, pollution and, in some cases, invasive species (Wittmer et al.
2021). To halt the rapid decline in biodiversity, it will therefore not be enough to just address
the direct drivers. Rather, the underlying causes must also be addressed in the sense of a
transformative change and sustainable, nature-friendly consumption and production patterns
must be ensured. The world's population consumes 1.75 times the natural resources that our
planet regenerates every year, and globally this overuse of natural resources is distributed
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very unevenly. If the entire world population lived like the average person in North America,
it would need 4.2 planet Earths; for the lifestyle in the European Union it would still be 3
Earths; whereas the value for Africa is 0.9 (Footprint Data Foundation et al. 2022). Current
production and global consumption therefore exceed the biophysical capacities of the planet.
Adhering to our prevailing economic practices and lifestyles will lead, in the long-term, to the
destruction of our natural life support system. In particular countries like Germany, where
lifestyle far exceeds the Earth's ability to regenerate, are faced with the challenge of a com-
prehensive change in consumption that focuses on a good life that is compatible with nature.

Due to the global links between consumption and production systems, the severe impacts of
our consumption on nature also specifically affect countries in the Global South (Kliem et al.
2019).

Figure 7: Opencast brown coal mining (Photo: corlaffra/stock.adobe.com)

In order to meet the above-mentioned challenges a goal of transformative change — from a
nature conservation perspective — should be responsible production and sustainable con-
sumption, in line with the conservation and restoration of global natural capital and associated
ecosystem services for current and future generations.

Implementing this shift in production and consumption requires actors at all levels and in all
economic sectors to do their part. Approaches at the political level include, among others,
reducing and redirecting environmentally-harmful subsidies, establishing environmentally
and biodiversity supportive incentives for sustainable and responsible production, creating
awareness of the necessary change in our consumer behaviour, establishing criteria for na-
ture-friendly public procurement, and reorienting financial flows towards biodiversity-pro-
moting investments. The requirement for companies is that they assess, disclose, and reso-
lutely reduce negative impacts on biodiversity along their global supply chains. With the help
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of applied research, the integration of biodiversity into measurement methods (such as life
cycle assessments and footprints) can create the necessary conditions for biodiversity-pro-
moting decision-making — for politicians, businesses, and consumers. Private consumers, in
turn, have the opportunity to jointly advance the production and consumption transition
through conscious and sustainable purchasing behaviour. In the long term, there is a need for
a social decoupling of the equalisation of a high quality of life with a constantly increasing
material consumption, i.e. the promotion of sufficiency as the basis of a good, nature-friendly
life.

Box 3: Sufficiency

The Intergovernmental Panel on Climate Change (IPCC) defines sufficiency policies as “a
set of measures and daily practices that avoid demand for energy, materials, land, and wa-
ter while delivering human well-being for all within planetary boundaries” (IPCC 2022 -
AR6 WGIII SPM). In the context of nature-friendly consumption, sufficiency means a
change in consumption patterns that contributes to respecting the Earth's ecological limits
while changing benefit aspects for consumers (Teufel et al. 2021). It is a question of
“enough” and means moving away from overconsumption, which is damaging to nature
and the environment. Promoting sufficiency-oriented lifestyles is an important measure
for protecting biological diversity worldwide (Kliem et al. 2019).

The BfN is already providing a significant transdisciplinary contribution to making the effects
of our production methods and consumption on biological diversity and ecosystem services
visible as well as demonstrating options for action for nature-friendly production and con-
sumer behaviour. This is done, among other things, through case studies, the provision of in-
formation materials for consumers, and the development of approaches to assess the biodi-
versity impact of products and services. In particular, international contexts are analyzed and
biodiversity concerns are introduced into relevant global policy processes, including in coop-
eration with the One Planet Network for sustainable consumption of the United Nations En-
vironmental Programme. The BfN is also involved in the development of sustainable prosper-
ity indicators and in raising awareness of subsidies that are harmful to the environment, as
well as in the development and introduction of alternative economic instruments that pro-
mote biodiversity. Other central contributions of the BfN are the creation of whole-of-society
awareness and commitment to preserving the diverse values of nature and their associated
services. Examples include the assessment and communication of natural capital value as well
as the involvement and activation of business associations and companies for the preservation
of biological diversity through dialogue and action formats.
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3.8 Urban transformation and green infrastructure

More than half of the world's population now lives in cities and metropolises. In 2030, which
represents a (provisional) goal for many strategies at the international level, it will even be 60
per cent (UN 2018). Urbanization is progressing globally and cities are also growing in Ger-
many. They are places where not only many people come together, but also the great chal-
lenges of our time coincide: adaptation to climate change, maintaining and creating healthy
living conditions, social justice, and the associated halting of the loss of urban biodiversity
(Lindley et al. 2019). However, current management approaches to addressing these chal-
lenges no longer fit the complexity requirements of globalized cities (EImqvist et al 2019).

A fundamental and long-term change is therefore needed through an approach which recog-
nizes the interconnectedness and diversity of processes: the urban transformation (Difu et al.
2021). Through transformative change, cities should develop into healthy living spaces.

With regard to urban nature conservation, the concept of urban green infrastructure (UGI) is
a key approach to urban transformation. Generally outlined as green infrastructure in the EU
Biodiversity Strategy 2020 (KOM 2011), the BfN supports its specification in the national con-
text: UGI is thus a “network of natural and designed areas and elements in cities that are
planned and maintained in such a way that together they have high quality in terms of usabil-
ity, biological diversity, and aesthetics and provide a wide range of ecosystem services”’ (Han-
sen et al. 2017).

Figure 8: Urban transformation is achieved primarily through direct encounters, as in urban gardening.
(Photo: Dominik Wolf)
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The concept's transformative character comes primarily from the fact that UGI planning and
development is designed to be strategic and participatory and involves various actors. In the
interests of socially, economically, and ecologically sustainable urban development, the chal-
lenges mentioned can be addressed with the help of a biodiversity-focused UGI.

Thinking and acting in accordance with UGI can support authorities and other actors in finding
a holistic approach and avoiding path dependencies. It helps to find a common language be-
tween different specialist planning and a key to action through a common concept. Therefore,
action should be less divided into sectors and responsibilities and one should not lose sight of
the goal: a species-rich urban environment that, like an infrastructure in the city, also provides
services with regard to climate adaptation and health. One is thereby not just limited to area-
based measures: for example, when buildings are required to be energy-efficient, an im-
portant contribution to species conservation can be made by incorporating biodiversity as-
pects (e.g. through “animal-aided design”). Opportunities to experience nature close to a res-
idential area can make an important contribution to both human health and social cohesion
(Berger and Eser 2021).

A real transformative change can therefore take place, with urban nature and its services tak-
ing on an essential role in public welfare. In this way, it can find its way into administrative
units beyond green space authorities and nature conservation authorities and help to create
the basis for a healthy life through more biodiversity in cities.

However, this also requires guidance and strategic direction on the part of the municipalities.
Indicators and corresponding guide values for urban green areas are a great support as they
point the way towards a target system.

The BfN presents orientation values for public green spaces and recreational facilities, which
take into account the above-mentioned challenges as well as other challenges facing cities,
such as sustained growth and associated internal structural development.

To this end, existing orientation values were further developed with regard to the functions
of recreation, health, climate, and biodiversity. Moreover, indicator sets were created, which
are to be implemented in a nationwide convention. Through a new conceptual approach and
guidance for a target system, nature conservation in the city can make a decisive contribution
to transformative change (see Blum et al. 2023).

Box 4: Urban Gardening

Urban gardening is a good example of an element of green infrastructure in urban areas to
describe transformative change: with the participation of a wide range of population
groups, but also through alliances and synergies with other actors (e.g., local authorities),
urban gardens are created on public or private areas that strengthen the neighbourhood
and the sense of togetherness. They also serve as a place where residents and those re-
sponsible (e.g., from administrative bodies) make new contacts in negotiation processes.
Through urban gardening, people can experience biodiversity and, especially children in cit-
ies, make contact with nature (van der Jagt et al. 2019).
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4 Conclusions

The BfN supports a fundamental change in our social relationship to nature, a social-ecological
transformation that envisages a restructuring of legal framework conditions, but also a change
in individual lifestyles, within a safe operating space within the planetary boundaries. There is
extraordinarily high urgency to act. This is not about a single major upheaval, but rather about
a consistent, step-wise and diverse change towards sustainability. The main causes of the in-
creasing loss of biodiversity are the scope and intensity of certain land uses as well as under-
lying and often taken-for-granted consumer demands and associated production patterns.
Transformative change can therefore only succeed with “less” consumption of land, energy,
and goods3.

Transformative change also means that not all consumption opportunities are taken ad-
vantage of. Sufficiency* asks questions about what is “enough” and avoids the supposedly
unlimited consumption practices that are harmful to nature. However, “doing without” does
not just mean constraints and loss of cherished habits, but rather gaining other freedoms that
we are already foregoing or will have to forego in the future if we continue with business-as-
usual; these include the experience of species-rich and resilient nature, cities worth living in,
and healthy food (Heiland and Hachtmann 2022). It also safeguards future opportunities for
future generations.

The federal government's new version of the NBS 2030, which is currently being developed,
must be used to initiate a transformative change in order to address the underlying causes of
biodiversity decline. In the coming years, the following will apply more than ever: effective
solutions are only possible if synergy effects are used or co-benefit strategies are pursued —
as is achieved with nature-based solutions for climate and biodiversity. However, there will
also be conflicting goals, such as in the expansion of renewable energies or in the entire dis-
cussion about accelerating planning for infrastructure measures. These conflicts cannot be
ignored, nor can the associated questions of justice. A democratic and equable social ap-
proach to different interests, tensions, disputes, and opposition is an essential part of trans-
formative change.

The overarching goal of a social-ecological transformation, or transformative change, includes
three dimensions for the work of the BfN:

e Transformation OF nature conservation

It is important to also reflect on the role of nature conservation in its contribution to
transformative change. This requires concepts that make the best possible use of syn-
ergy potential and manage conflicts of interest through acceptable and sustainable
compromises, without one-sided prioritization of, for example, climate change miti-
gation.

Transformative change OF nature conservation can be found, for example, in concepts
such as nature-based solutions for climate and biodiversity (example of win-win) or
the 'National Species Aid Programme' (example of compromise).

3 This argument applies primarily to the rich societies of the Global North.
4 Sufficiency is to be understood in the sense of the lowest possible, self-limiting consumption of raw materials
and energy.
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Transformation THROUGH nature conservation

Nature conservation, with its diversity of measures, is part of development within
planetary boundaries and also provides important impetus for successful implemen-
tation of social-ecological transformation in fields of action beyond (classic) nature
conservation. Transformative change without nature conservation cannot be
achieved.

Numerous examples of such contributions are described in the transformation areas
mentioned above. The concept of urban green infrastructure (UGI) is worth empha-
sizing as a key approach to urban transformative change, as well as the communica-
tion of the effects of individual consumption decisions on biodiversity, whereby other
values beyond purely economic factors influence individual purchasing decisions (BfN
2020). It is important to further strengthen such successful approaches through na-
ture conservation policy, for example within the framework of the NBS 2030, and to
expand them for the broadest possible application.

Transformation FOR nature conservation

In a transformative change FOR nature conservation, it is necessary to address the
drivers of biodiversity loss in a wide variety of sectors/areas. At the same time, there
is an opportunity to productively shape social change towards a nature-friendly way
of life.

This means that nature conservation must be one of the priority goals of sustainable
transformative change (see ENCA 2022) and does not just exist as a sideshow. This
requires cross-departmental solutions in the sense of policy integration, in which the
drivers of biodiversity loss are directly addressed, such as the restructuring of today's
food systems and a change away from animal-based diets (see also IPBES 2019, WGBU
2020) or ecosystem accounting in which the value of nature can be recognized and
consistently taken into account in all sectors of action and politics. At the same time,
transformative change FOR nature conservation also means ensuring broad social sup-
port for such a change and supporting corresponding changes in behaviour. Nature
conservation must help shape such a social transformation and convey emotionally
appealing, nature-friendly visions of the future.

From the BfN's point of view, a transformative change OF, THROUGH, and FOR nature conser-
vation provides an opportunity to overcome the crises of our time and to preserve our natural
life support system. The aim of this transformative change is a future worth living.

It should be a future in which humanity has curbed climate change and its consequences and
has halted the loss of biological diversity. In which people benefit also in the long term from
fresh water, clean air, a healthy diet and fertile soils, without crossing planetary boundaries.
In which everyone enjoys fair access to nature and its diverse services and preserves them for
future generations. In which people feel like they are part of nature and, both collectively and
individually, can always continue to enjoy it.

In the BfN's opinion, it is worth daring to make that change.
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Securing a future worth living requires a transformative change — a fundamental
change in relationships with nature, of which we are a part, but also in relationships
between humans.

This BfN position paper explains the role of nature conservation in achieving the over-
arching goal of such a social-ecological transformation, by exploring the three dimen-
sions of transformative change OF, THROUGH and FOR nature conservation.
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